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Description 

[0001 J The present invention relates to a process for 
producing a molded wooden products, and more pre- 
cisely, to a process for producing a wooden products by 
molding wood fbers under compression. 
[0002] In general, molded wooden products are man- 
ufactured by molding wood fbers, obtained by chopping 
or shaving wood, under compression and utilizing the 
binding properties of the wood fbers to form the prod- 
ucts. These molded wooden products are so-called 
hard boards and are substantially uniform in composi- 
tion, light in weight, and possess few defects. They have 
been widely utilized, for example, as interior materials 
for constructing furniture, interior substrates for cars, 
and materials for television and stereo cabinets. The 
surface of the products is smooth and has good heat- 
and moisture-resistance properties. Moreover, the prod- 
ucts are relatively strong in relation to their overall thick- 
ness. 

[0003] Molded wooden products are typically manu- 
factured by a wet shaping method in which wood chips 
are treated to form wood fibers. A synthetic resin and 
cellulose paper are incorporated into the wood fibers 
and the mixture is dispersed in water. The mixture is 
then filtrated under pressure and pressed under vac- 
uum (for so-called mat-making). The mat (soft fiber 
plate) thus obtained is then shaped under hot compres- 
sion. 

[0004] A mat B obtained by the above described 
method is shown in Fig. 16. The mat B is shaped by a 
shaping mold 11 comprising an upper moid 13 and a 
lower mold 12 as shown in Fig. 17. The upper and lower 
molds are heated by hot plates 14, as shown in Fig. 17. 
In the drawings, M represents a molded wooden prod- 
uct and M' represents excess materials which remain 
after the mat has been shaped. 
[0005] Conventional molded wooden products are 
manufactured by the above-mentioned hot-press shap- 
ing method in which a mat comprised of wood fbers is 
pressed and shaped under heat. In order to increase 
the strength and rigidity of the molded wooden prod- 
ucts, a plurality of mats are pressed together and the 
thickness of the final product is thereby increased. 
Accordingly, an excessive amount of raw materials are 
required, and the resultant product is unnecessarily 
heavy. 

[0006] The prior art attempted to eliminate these 
drawbacks by selectively stacking mats at only those 
parts of the mold corresponding to the portion of the 
molded wooden product which requires increased 
strength and rigidity. For example, mats may be stacked 
around the periphery of the mold so that only the periph- 
eral portions of the molded product are thicker. How- 
ever, it is difficult to make the part of the mold for 
shaping the thicker portion of the product completely 
identical to the shape of the piled mats in the cavity of 
the mold, and therefore, the portion between the thick- 



ened part and immecfiately adjacent parts in the molded 
product does not have the same density as the thick- 
ened portion. This variation in density causes the 
strength of the adjacent portion to be less than that of 

5 the thickened portion. 

[0007] The prior EP-A-0 223 039 discloses a method, 
wherein a molded wooden product is obtained without 
using one or several of the above mentioned mats. To 
achieve this a binder, a water-repelling agent and a 

10 molde release agent are added to wooden fibers, which 
are obtained by splitting wood chips. This mixture is col- 
lected into a body having a particular shape without 
being formed into a mat The collected body is compres- 
sion molded under heat thereby making a molded 

75 wooden product 

[0008] DE-PS 26 1 8 599 discloses an apparatus and 
a method for producing a molded wooden product 
according to the preamble of claim 1. 
[0009] It is therefore an object of the present invention 

20 to provide a process for producing a molded wooden 
product which is light-weight, have uniform density in 
the thickened portions with respect to the remainder of 
the molded wooden product, exhibit high strength and 
rigidity, and which is economical to manufacture and 

2$ provides an especially reliable deep-drawn portion 
thereof 

[001 0] Additional objects and advantages of the inven- 
tion will be set forth in the description which follows, and 
in part will be obvious from the description, or may be 

30 learned by practice of the invention. The objects and 
advantages of the invention may be realized and 
obtained by means of the instrumentalities and combi- 
nations particularly pointed out in the appended claims. 
[001 1 ] To achieve the foregoing objects, a process for 

35 producing a molded wooden product is provided com- 
prising wood fbers, to which a binder containing a syn- 
thetic resin has been added. The molded wooden 
product has portions therein of varying thickness - at 
least one of the portions comprising a deep-drawn por- 

40 tipn - and and a substantially uniform density in the 
thickened portions and the remainder of the molded 
wooden product 

[001 2] To manufacture molded wooden products hav- 
ing the characteristics of the present invention, wood 

45 fbers, to which a binder has been added, are directly 
placed into a shaping mold without first being formed 
into a mat. Requisite amounts of wood fbers to produce 
the thickened portion of the molded product are directly 
placed in selected locations of the mold, and the fbers 

50 are then compression molded to produce the desired 
shape. 

[001 3] The wood fbers used in the present invention 
are obtained by first chipping bulk wood into smaller 
pieces. The wood used to make the fibers may be 
55 selected from, for example, akamatsu (Japanese red 
pine), a sugi (Japanese cedar), a lauan (Japanese 
beech), rice straws, flax husks, and bagassa Other 
types of wood, or combinations of any of the aforemen- 
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tioned types of wood may also be used. 
[001 4] The wood fibers used to form the molded wood 
products may be formed by placing the small pieces of 
chipped wood under pressure and shredding them 
while in this pressurized state. Alternatively, the wood s 
may be mechanically shredded under atmospheric 
pressure. The method of forming the wood fibers need 
not be limited to the above methods. Any conventional 
means which are known to those skilled in the art may 
be used. to 
[0015] The binder added to the wood fibers is selected 
to complement the natural bindability of the wood fibers 
to themselves. The amount of binder used is selected to 
provide the molded product with the desired strength 
characteristics. The binder is preferably a synthetic 75 
resin, which may include a thermoplastic resin such as 
a chroman resin or a thermosetting resin such as a phe- 
nol resin or an urea, ft is especially preferably that the 
binder include a water-soluble resin such as a phenol 
resin. These resins may be used singly or as a mixture 20 
of one or more of the above. The specific binder used is 
not limited to the above-identified resins. Any resin 
which serves to bind the fibers together may be used. In 
addition to the binder, other additives such as a water- 
repelling agent and a surface lubricant may also be 25 
added to the wood fibers. 

[0016] For manufacturing the molded wooden prod- 
ucts according to the process of the present invention, a 
method is disclosed where wood fibers to which a 
binder has been added are directly placed in a shaping 30 
mold. The specific amount of the wood fibers placed in 
the mold is determined in accordance with the desired 
thickness of each portion of the molded wooden prod- 
uct, and the corresponding shape of the cavities of the 
mold wherein the thicker portions are formed. 35 
[001 7] The means of placing the wood fibers into the 
shaping mold includes a method in which the shaping 
mold is divided into an upper mold part and a lower 
mold part The mold is then opened by separating the 
upper and lower parts whereupon cavities are formed 40 
between the upper part and the lower part correspond- 
ing to the thickened portions of the product. Trie wood 
fibers are introduced into the cavities of the mold under 
pressure by means of a compressed air flow so that the 
density of the wood fibers in the mold is uniform. Other 45 
methods of placing the wood fibers in the mold include 
stacking the fbers so that the areas corresponding to 
the thickened portions of the molded product have a 
greater depth of fibers. The stacked fibers are then 
directly conveyed into the shaping mold. so 
[001 8] The temperature and pressure under which the 
hot compression molding occurs is selected according 
to the source of the wood fibers, the resins used in the 
binder, the shape of the article to be formed, and the 
desired strength of the article. By way of example and 55 
not limitation, a temperature of between 150°C and 
220°C. a shaping pressure of 20 to 80 kg/cm 2 , and a 
shaping time of 20 seconds to 5 minutes have been 



used to form molded wooden products according to the 
present invention. 

[0019] The molded wooden products produced 
according to the process of the present invention com- 
prise wood fibers to which a binder containing a syn- 
thetic resin has been added. These products have 
uniform density and therefore exhibit improved strength 
characteristics compared to prior art molded wooden 
products. Additionally, the present invention requires a 
reduced amount of raw materials while exhibiting 
improved strength characteristics relative to prior art 
molded wooden products since selected portions of the 
molded wooden product are made thicker than adjacent 
portions while maintaining a uniform density throughout 
the entire product. Thus, the cost of manufacturing the 
molded wooden product and the overall weight thereof 
are reduced. 

[0020] The accompanying drawings, which are incor- 
porated in and constitute a part of the specification, 
illustrate a presently preferred embodiment of the inven- 
tion and, together with the general description given 
above and the detailed description of the preferred 
embodiment given below, serve to explain the principles 
of the invention. 

Fig. 1 shows a sectional view of a molded wooden 
product manufactured as described in Reference 
Example 1 ; 

Fig. 2 shows an oblique view of the molded wooden 

product illustrated in Fig. 1 ; 

Fig. 3 shows a cross-sectional view of an apparatus 

for the generation of a raw material mass used to 

construct the molded wooden products which is 

described in Reference Example 1 ; 

Fig. 4 shows a cross-sectional view of a shaping 

moid into which the raw material mass described in 

Reference Example 1 has been placed; 

Fig. 5 shows a cross-sectional view of the shaping 

mold of Fig. 1 wherein the raw material mass is 

compressed; 

Fig. 6 shows a cross-sectional view of an apparatus 
for placing wood fibers into a mold as described in 
Inventive Example 2; 

Fig. 7 shows a cross-sectional view of a shaping 
mold described in Inventive Example 2, into which 
the wood fibers have been placed by the apparatus 
shown in Fig. 6; 

Fig. 8 shows a cross-sectional view of the shaping 
mold of Fig. 7 wherein the wood fibers are partially 
compressed; 

Fig. 9 shows a cross-sectional view of the shaping 
mold of Fig. 7 wherein the f Bled wood fibers are fully 
compressed; 

Fig. 10 is a cross-sectional view of an apparatus for 
generating a mass of the raw materia) described in 
Reference Example 3; 

Fig. 11 is a cross-sectional view of the container 
and the holder described in Reference Example 3 
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wherein the raw material is laminated; 

Fig. 12 is a cross-sectional view of the holder and 

container of Fig. 11 wherein the raw materia! is 

shaped; 

Rg. 13 is a cross-sectional view of a shaping mold 5 
described in Reference Example 3; 
Fig. 14 is a cross-sectional view of the shaping 
mold of Rg. 13 wherein the raw material is com- 
pressed; 

Rg. 15 is an oblique view of a prior art wood fiber 
mat: 

Rg. 1 6 is a cross-sectional view of a prior art shap- 
ing mold into which the mat illustrated in Rg. 15 has 
been placed, and 

Rg. 17 is a cross-sectional view of the shaping 
mold of Rg. 16 wherein the mat is under compres- 
sion. 

Rg. 18 shows a sectional view of the shaping mold 
while the conventional mat is under compression. 

[0021 ] The present invention is explained by reference 
to the following examples and the relevant drawings, in 
which a molded wooden product is formed according to 
the process of the present invention as an automobile 
door trim substrate having an arm rest 

Reference Example 1: 

[0022] This example illustrates one embodiment of a 
molded wooden product not falling under the scope of 
the claims having a thickened peripheral portion. The 
molded wooden product is formed by holding wood fib- 
ers, to which a binder has been added, in a holder by 
means of vacuum holes disposed in the holder. The 
depth of the fiber mass is varied in accordance with the 
desired thickness of selected portions of the molded 
wooden product The fiber mass is directly transported 
into a shaping mold without being formed into a mat 
The fiber mass is then compressed in the mold to form 
a molded wooden product having the desired shape. 
[0023] The wood fibers are formed from wood chips 
which are shredded and immersed in steam having a 
temperature between 160°C and 180°C. The welled 
wood fibers thus obtained are then dried with hot air. 
[0024] The dried wood fibers are then placed in a 
blender where they are stirred while being sprayed with 
a water-repelling agent of. for example, paraffin (1 to 2% 
by dry weight) and a binder of. for example, an aqueous 
solution containing phenol resin (2 to 10% by dry 
weight 50% resin content). The water content in the 
wood fibers is appropriately monitored and regulated in 
order to obtain the desired raw material mass. 
[0025] The prior art would next form the raw material 
into a soft mat having a standardized form which would 
then be shaped in a mold. In the present invention, how- 
ever, this raw material mass is directly placed in a mold 
without being formed into a mat 
[0026] The step of forming the raw material mass will 



now be explained. The raw material mass, B1 in Rg. 3. 
is fed into a container 21 through the pressure duct 22. 
The masking plate 24 disposed between the container 
21 and the duct 22 is vertically movable. The container 
opening 21a is aligned with the masking plate opening 
24a while a predetermined amount of the raw material 
B1 is fed into the container 21. The raw material mass 
B1 fed into the container 21 is uniformly stirred by an air 
stream introduced into the container 21 from a plurality 
of air holes 25a disposed in the bottom plate 25. A 
switch valve 26 is provided to regulate the amount of the 
air fed into the container. 

[0027] The bottom plate 25 of the container 21 is 
drawn up toward the top of the holder 28 by vacuum 
plate 30, while simultaneously being driven upward by 
the cylinder 27. The vacuum plate 30 is comprised of a 
metal net, a punched metal plate, or the like, which is 
suspended from the ceiling 29. Vacuum holes 29a are 
provided in the top plate 29. Raw material mass B1 is 
pressed against vacuum plate 30 by a vacuum force 
created by evacuating air through the holes 29a and the 
vacuum ducts 31 . A switch valve 32 controls the flow of 
air through the ducts. Vacuum plate 30 has a shaped 
surface having deep-rawn part about its periphery. Raw 
material mass B2, formed against vacuum plate 30, will 
therefore have thickened portions about its periphery 
corresponding to the desired thickened portions of the 
molded wooden product 

[0028] Material mass B2 is hot-compression molded 
in shaping mold 35 (Figs. 4 and 5). Holder 28, holding 
the material mass B2 as shown in Rg. 3, is transported 
and positioned above the lower mold 36 by movement 
of a driving cylinder 33 shown in Rg. 3. Next, valve 32 is 
deactivated to terminate the vacuum force holding the 
material mass B2 against the vacuum plate 30, thus 
depositing material mass B2 on the lower mold 36. 
[0029] Referring to Figs. 4 and 5, the shaping mold 35 
has side walls 38, and lower and upper molds 36 and 
37. respectively. Upper and lower molds 36 and 37 are 
heated by hot plates 39. Upper mold 37 has vent holes 
37a formed therein for venting off gases contained in 
material mass B2 as the mass is compressed between 
upper and lower molds 36 and 37. The vented gas is 
evacuated through vacuum space 37b and vacuum duct 
40. The upper and lower molds 36 and 37 are config- 
ured such that the height therebetween is greater about 
the periphery. Additionally, the upper and lower molds 
are formed with a deep-drawn part M2, comprising a 
recessed part in the lower mold 36 and a corresponding 
protruding part in the upper mold. As the upper and 
lower molds are moved toward each other to compress 
the material mass, the shape of the upper and lower 
molds defines thickened peripheral portions M3 and a 
deep drawn portion M2 in the formed molded wooden 
product M1. The molded wooden product thus formed 
has a substantially uniform density throughout and 
improved strength characteristics. 
[0030] Referring to Rg. 5. a valve 41 is positioned on 
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the vacuum duct 40 for opening and shutting the duct 
during the venting operation. Venting is initiated when 
the upper mold 37 is approximately 1 0 mm from the bot- 
tom dead point (corresponding to full compression of 
the mold). To release the molded wooden product from 
mold 35, the upper mold 37 is withdrawn to the top dead 
point (corresponding to the fully opened position of the 
mold) while maintaining the vacuum force through holes 
37a, thus lifting the molded wooden product M1 from 
the lower mold 36. A conveyor means or the like (not 
shown) is inserted between the upper and lower molds, 
valve 41 is deactivated, and the product M1 drops from 
the upper mold 37 onto the conveyor means. 

Inventive Example 2: 

[0031] This example illustrates an embodiment of the 
inventive process for producing a molded wooden prod- 
uct having a thickened peripheral portion and a deep- 
drawn portion. Wood f toers. to which a binder or the like 
has been added, are directly fed into an opened shap- 
ing mold by a compressed air flow, and the wood fibers 
are then hot compression-molded to obtain the desired 
molded wooden product 

[0032] The wood fibers are obtained in the same man- 
ner as described in Reference Example 1. A binder, a 
water-repelling agent and a surface lubricant as 
described in Reference Example 1 , are blended with the 
wood fibers to obtain the raw material to be shaped. 
[0033] The raw material is then directly fed into a 
shaping mold without being formed into a mat, as 
explained hereunder. Referring to Fig. 6, the above- 
mentioned raw material 81 is placed in a feeding con- 
tainer 41 of a filler device 40. The filler device 40 com- 
prises the feeding container 41 and the pressure 
container 42. The two containers are linked with each 
other via openings 43 located at the bottom part of the 
feeding container 41 and the upper part of the pressure 
container 42. The opening 43 is masked by a masking 
plate 44 which can be opened and shut by the action of 
the cylinder 46. The raw material B1 is dropped down to 
the pressure container 42 through the opening 43, while 
a pair of brush wheels 45, provided in the lower part of 
the feeding container 41 are rotated to separate the fib- 
ers of the raw material B1 . The pressure container 42 is 
provided with a weighing plate 47 directly below the 
opening 43, and the deposited material B1 is piled on 
the weighing plate 47. A load cell (not shown) provided 
on the weighing plate 47 monitors the weight of the 
deposited raw material, and when the weight has 
reached a predetermined value, the brush wheels are 
stopped and the masking plate 44 is shut thus discon- 
tinuing feeding of the raw material B1 onto plate 47. 
[0034] Referring now to Fig. 7, the shaping mold 50 
comprises an upper mold 51 and a lower mold 52. The 
mold 50 is inclined to reduce the angle of compression 
on the part to be deep-drawn. The lower mold 52 com- 
prises a plurality of parts including the fixed lower mold 



part 52a, positioned in the center of the mold and corre- 
sponding to the portion of the molded wooden product 
to be deep-drawn, and movable lower mold parts 52b 
which are supported by springs 68 and are adjacent to 

5 the lower mold part 52a. When upper mold 51 and lower 
mold 52 are apart and the mold 50 is thus opened, the 
movable mold parts 52b are elevated by the springs 68 
to a position higher than the fixed lower mold part 52a. 
Stopper plates 66 and stoppers 67 are positioned below 

w the lower mold parts 52b to stop the movement of parts 
52b. 

[0035] The upper mold 51 has a concave part corre- 
sponding to the lower part 52a. When opened, the 
shaping mold 50 forms a cavity where the deep-drawn 

is part is broader than the other parts. The periphery of 
the mold 50 is surrounded by side plates 53 and 54 to 
contain the raw material B1. Side plates 53 and 54 face 
each other and are movable along the side surface of 
the mold 50. One side plate 53 has a feeding port 55 

20 corresponding to the opening in the side of the opened 
mold 50. The other side plate 54 has a net 56 which 
holds the raw material B1 between the upper and lower 
molds and prevents the raw material from flowing out of 
the mold due to the angle of the mold parts. 

25 [0036] One end of the pressure container 42 is aligned 
with the feeding port 55 of the side plate 53 of the mold 
50. Air is introduced into the pressure container 42 in 
the direction of the arrow from the end opposite to the 
one aligned with feeding port 55. Thus, the raw material 

30 B1 in the pressure container 42 together with the air are 
introduced into the shaping mold 50 while the f toers of 
the material are pulverized and disintegrated. The air 
passes through the net 56 of the side plate 54, while the 
material B1 is stopped by the net 56, thus filling the cav- 

35 rty of the shaping mold 50. The raw material B1 is intro- 
duced into the mold 50 under pressure, and is stacked 
against the net 56 without the fibers becoming entan- 
gled. 

[0037] The raw material B1 is degassed via the gas 
40 evacuation holes 62 provided in the upper mold 51 and 
the lower mold 52. The gas is then vented off through 
duct 63. In the degassing procedure, the operation of 
gas evacuation holes 62 is staged from the lower side of 
the mold 50 to the upper side in accordance with the 
45 placing of the raw material B1 into the mold 50. The 
amount of the raw material B1 introduced into the mold 
50 is larger in the deep-drawn part thereof than the 
other parts since the deep-drawn part has a larger vol- 
ume. 

so [0038] Next, the material B1 is shaped under com- 
pression, as will now be explained. With reference to 
Fig. 8, the side plate 53 is slid up along the side surface 
of the mold 50 by the rack 57 and the pinion gear 59. 
Rack 57 is positioned below the side plate 53, while the 

55 pinion 59 is rotated by a motor 58 fixed to the bracket 
60. In the same manner, the side plate 54 is also slid up 
along the side surface of mold 50 by a side plate-sliding 
means (not shown), so that the mold 50 is masked with 
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the part of the side plate 54 adjacent the net 56. The 
positions of side plates 53 and 54 are fixed relative to 
the lower mold 52 by the bracket 60 and the bottom 
plate 66, respectively. 

[0039] Next, the raw material B1 is pressed and 
shaped under compression between the upper mold 51 
and the lower mold 52. By way of example and not limi- 
tation, the upper and lower molds are heated to 
between 150°C and 220°C by hot plates 61. The mold- 
ing surfaces of the lower mold parts 52b around the 
deep-drawn part M2, are elevated due to the force of the 
springs 68. The raw material B1 is thus sandwiched 
between the descending upper mold 51 and the lower 
mold parts 52b. The lower mold parts 52b are sup- 
ported by the springs 68 and, thus, the pressure of the 
springs 68 is imparted to the raw material B1. As the 
upper mold 51 closes on the lower mold parts 52b, the 
height of the springs 68 and the parts 52b is reduced. 
The descent of the lower mold parts 52b is terminated 
when the stopper plates 66 reach the hot plate 61, as 
shown in Fig. 9. With the springs 68 only partially com- 
pressed, any excess wood fibers existing around the 
deep-drawn part of the mold flow into the deep-drawn 
part since the material in the deep-drawn part does not 
sense the force of springs 68 and is thus at a lower 
pressure than adjacent material. 
[0040] The upper mold 51 is then lowered completely 
so that the raw material B1 is shaped under compres- 
sion to form the desired molded wooden product Any 
gas generated during compression is removed under 
vacuum from the gas-evacuation holes 62 via the vac- 
uum duct 63 and the valve 64. This gas evacuation is 
set to begin when the top plate is approximately 10 mm 
from bottom dead point. 

[0041] By way of example and not limitation, a shaping 
pressure of 20 to 80 kg/cm 2 and a shaping time of 20 
seconds to 5 minutes was used. 
[0042] The portion around the periphery of the deep- 
drawn part M4 is first compressed by the force in 
springs 68 and then the raw material is fully shaped 
under compression. In this manner, a deep-drawn por- 
tion can be made in the molded wooden product without 
the formation of any thin portions about the periphery 
and the resulting weakening of the molded product In 
addition, the density of the molded wooden product is 
uniform throughout since the deep-drawn portion is 
completely filled with raw material during the first stage 
of compression due to the pressure differential created 
in the raw material by the force of the springs 68 causing 
the material to flow from the higher to the lower pres- 
sure region, thus filling the deep-drawn portion. A 
molded wooden product with improved strength charac- 
teristics is thus obtained. 

[0043] As upper and lower mold parts move apart 
after complete compression, the vacuum force applied 
through holes 62 causes the molded wooden product to 
adhere to the upper part 51 . When the vacuum force is 
released by deactivating the switch valve 64. the 



molded wooden product is released from the upper part 
51. 

[0044] Since the shaping of the molded wooden prod- 
uct is carried out with the mold being inclined in the 

5 present example, the compression angle and the draw- 
ing angle in the deep-drawn part are reduced compared 
to a non-inclined mold, and therefore, the shaping of the 
molded wooden product is achieved with a reduced like- 
lihood that the deep-drawn portion will break away from 

10 the remainder of the molded wooden product during 
compression. Moreover, the inclination of the mold 
makes it easier to remove the molded wooden product 
therefrom. 

15 Reference Example 3: 

[0045] This example illustrates another embodiment 
of a process for producing a molded wooden product 
not falling under the scope of the claims having a thick- 

20 ened peripheral portion and a deep-drawn portion. The 
molded wooden product is manufactured by selectively 
stacking wood fibers, to which a binder or the like has 
been added, to an increased depth at the portions of the 
molded wooden product which correspond to the thick- 

25 ened portions. The stacked wood fibers are then com- 
pressed to a uniform thickness, creating higher density 
regions at the thicker stacked portions. When the wood 
f bers are then placed in the shaping mold, the portions 
which correspond to the deep-drawn parts of the mold 

30 have a higher initial density, which after compression 
will have a density uniform with the remainder of the 
molded wooden product 

[0046] The wood fibers are obtained in the same man- 
ner as previously described in Example 1 . A binder and 
35 a water-repelling agent similar to those listed in Exam- 
ple 1 are blended with the wood fibers to obtain a raw 
material. 

[0047] The material is then formed into a mass in a 
manner which will now be described. As shown in Fig. 

40 1 1 , a mass-forming apparatus 70 is provided and princi- 
pally comprises a spraying container 74, and a laminat- 
ing container 72 for laminating the raw material B1 
which is subsequently accumulated below the container 
74. A spray nozzle 73 is provided above the spraying 

45 container 74 for spraying the raw material B1 through a 
pressure duct 73b. Pressure duct 73b is provided with 
an air-jetting orifice 71 in the inside thereof. The air-jet- 
ting orifice 71 functions to regulate the spraying direc- 
tion of the raw material B1. A joint part is provided 

so between the spraying container 74 and the laminating 
container 72 so as to prevent the raw material B1 from 
leaking out around the walls of the container while the 
raw material B1 is being added. A vacuum duct 72a for 
applying a vacuum force on the raw material in the lam- 

55 inating container 72 is connected with the bottom side of 
the laminating container 72. A form-imparting part 75, 
which may comprise a metal net, a punched metal plate 
or the like, is provided which functions to form the bot- 
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torn surface of the raw materia) mass in the laminating 
container into a predetermined shape. An air-feeding 
duct 77, for feeding air into the air-jetting orifice 71. is 
provided and a switch valve 78 for activating the duct is 
also provided, 

[0048] Using the mass-forming apparatus 70, a raw 
material mass is formed as will now be explained. The 
switch valve 78 is opened to feed air into the air-jetting 
orifice 71 through the air-feeding duct 77, thus creating 
an air-flow to the laminating container 72. The material 
B1, fed into the spray nozzle 73 through the pressure 
duct 73b, is ejected from the bottom of spray nozzle 73 
and moves downwards toward the laminating container 
72. The raw material B1 is laminated in a predetermined 
form on the form-imparting part 75 in the laminating 
container 72, while the air fed from the air-jetting orifice 
71 is appropriately regulated by activating the switching 
vafve 78 or by dosing the orifices 71. The laminated 
contents in the container 72 are pulled by the vacuum 
duct 72a to the form-imparting part 75. By appropriately 
activating the air-svitching valve 78, the material is lam- 
inated to a height in proportion to the thickness of the 
product to be formed. In this step, the air-switching valve 
78 is activated in response to a height-sensor (not 
shown) and the raw material B1 is accordingly sprayed 
so that the height of the peripheral part and the deep- 
drawn portion of the molded wooden product is made 
higher than that of the other parts. In this manner the 
materia] mass B2 is formed. 

[0049] Next, the material mass B2 is transported to a 
mold for hot-compression molding. The hot compres- 
sion molding is explained here with reference to Figs. 1 2 
and 13. Laminating container 72 is released from the 
spraying container 74, and container 72 is positioned 
below a transporting holder 80. A plate-like form-regula- 
tor part 81, which is made of a metal net or the like, and 
which functions to regulate the shape of the upper side 
of the material mass B2 and substantially conforms to 
the shape of the laminating container 72, is provided in 
the upper side of the holder 80. The holder 80 is con- 
nected to the vacuum duct 82 which applies a vacuum 
force to the material mass in the holder 80 from above 
the form-regulator part 81. The laminating container 72 
is lifted up with a lift (not shown), and the upper surface 
of the material mass B2 is lightly pressed. While the 
mass B2 is maintained in this state, the air in the holder 
80 is drawn through the vacuum duct 82 by a vacuum 
pump (not shown), and the material mass B2 closely 
adheres to the upper form-regulator part 81. While the 
mass B2 is kept under the vacuum force, the holder 80 
is moved by a moving means (not shown) and trans- 
ported to a hot-compression shaping mold 85, shown in 
Fig. 13. Thereafter, the vacuum force is terminated and 
the mass B2 is placed in the mold 85. 
[0050] The material mass B2, as formed by the above- 
mentioned steps, is molded under hot-compression to 
form a molded wooden product as explained hereunder. 
The compression-molding is carried out by the use of 



the shaping mold 85 shown in Figs. 14 and 15. The 
holder 80, which holds the material mass B2 as shown 
in Fig. 13, is moved to the position above the lower mold 
86 of the shaping mold 85 shown in Fig. 14. A switching 
5 valve (not shown), which controls the vacuum in duct 
82, is deactivated to release the material mass B2 onto 
the lower mold 86. The mold 85 includes peripheral wall 
88. 

[0051] After mass B2 is positioned in the mold 85, the 
10 bwer mold 86 and the upper mold 87, which have been 
heated by hot plates 89 controlled by a thermostat (not 
shown), align with one another by lowering the upper 
mold 87 toward the lower mold 86. Vacuum holes 87a 
and vacuum duct 90, provided in the upper mold 87, 
15 degas the materia! mass B2 during compression. Since 
the material mass B2 has been prepared such that the 
peripheral portion and the deep-drawn portion of the 
molded product have a higher density of raw material 
than the other portions of the mass B2, shaping mold 85 
20 has a cavity corresponding to the peripheral portion and 
the deep-drawn portion of molded wooden product. 
Thus, the molded wooden product is formed having a 
thick peripheral portion M8 and a thick deep-drawn por- 
tion M7, while the overall density of the molded wooden 
25 product is substantially uniform. 

[0052] A valve 91 for closing and opening the vacuum 
duct 90 during the vacuum operation is provided. By 
afternatly activating and deactivating the vafve, a vac- 
uum force is provided when the upper mold part 87 is 
30 approximately 10 mm from the bottom dead point. The 
product M6 obtained from the mold after compression is 
lifted up along with the upper part 87 by maintaining the 
vacuum force thereon. The molded wooden product M6 
is released from the upper part 87 by deactivating the 
35 switching valve 91 . A conveyor means or the like (not 
shown), is inserted between the upper and the lower 
molds just prior to releasing the molded wooden product 
M6, and the product is transported to the next step by 
the conveyor means. 
40 [0053] The molded wooden product M6 thus formed 
has a uniform density, thickened peripheral portion M8 
and a thickened deep-drawn portion M7. The molded 
wooden product M6 has relatively light weight and it has 
improved strength characteristics. 
45 [0054] Additional advantages and modifications will 
readily occur to those skilled in the art The invention in 
Hs broader aspects is, therefore, not limited to the spe- 
cific details, representative apparatus and illustrative 
example shown and described. Accordingly, departures 
so may be made from such details without departing from 
the scope of the general inventive concept as defined by 
the appended claims. 

Claims 

55 

1. A method for producing a molded wooden product 
comprising wood fibers, said molded wooden prod- 
uct having portions therein which are of varying 
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thickness wherein at least one of the portions com- 
prises a deep-drawn portion, and said molded 
product having a substantially uniform density 
throughout the method comprising the steps of: 

5 

(1) mixing wood fibers with a binder composi- 
tion thus forming a raw material B1 , 

(2) feeding said raw material 61 into a shaping 
mold; and 

(3) performing a hot compression molding for 10 
obtaining the final molded wooden product so 
that the density of the molded wooden products 
thus obtained is uniform throughout; 
characterized in that 

15 

in said step of mixing, at least one of a 
water-repelling agent composition and a 
surface lubricant composition is further 
added thereto, and 

in said step of performing hot compression 20 
molding, in a first stage of compression the 
pressure of the raw material B1 in said 
deep-drawn portion is maintained at a 
value lower than adjacent raw material B1 , 
so that excess wood ffoers existing around 25 
the deep-drawn portion of the mold flow 
into the deep-drawn portion. 

2. A method according to claim 1 in which in said 
molding step (3) the product is formed to have a so 
thickened portion extending around the whole of its 
outer periphery. 

3. A method according to claim 1, in which in said 
molding step (3) said peripheral portion is formed to 35 
have a thickness greater than any central portion of 
the product. 

4. A method according to claim 1 , wherein in said mix- 
ing step (1) the binder composition comprises a 40 
synthetic resin. 

5. A method according to claim 4, wherein the binder 
composition comprises at least one of a thermo- 
plastic resin and a thermosetting resin. 45 

6. A method according to claim 5, wherein said ther- 
moplastic resin comprises chroman resin. 

7. A method according to claim 5. wherein said ther- so 
mosetting resin comprises at least one of a phenol 
resin and an urea. 

8. A method according to claim 1 , wherein in said mix- 
ing step (1) the water-repelling agent composition 55 
comprises an aliphatic hydrocarbon composition. 

9. A method according to claim 8, wherein said 



aliphatic hydrocarbon composition comprises a 
paraffin. 

10. A method according to claim 1, wherein in said 
molding step (3) the deep-drawn portion is formed 
to comprise at least one protrusion extending out- 
wardly from other of the portions of said molded 
wooden product adjacent to said protrusion. 

11. A method according to claim 10. wherein in said 
molding step (3) said molded wooden product is 
formed to comprise a door panel and the protrusion 
is formed to comprise an arm rest of said door 
panel. 

PatentansprOche 

1 . Verfahren zur Herstellung eines Holzformprodukts, 
das Holzfasern aufweist, wobei das Holzformpro- 
dukt Bereiche von verschiedener Dicke besitzt und 
wenigstens einer der Bereiche einen tiefgezogenen 
Bereich aufweist und das Formprodukt eine im 
wesentiichen durchwegs gleichmdBige Dichte 
besitzt. wobei das Verfahren die folgenden Schritte 
aufweist: 

(1) Vermischen von Holzfasern mit einer Binde* 
mittelzusammensetzung, urn so ein Rohmate- 
rial B1 zu bikten; 

(2) ZufOhren des Rohmaterials B1 in ein Form- 
gebungswerkzeug; und 

(3) DurchfOhren von HeiBformpressen urrter 
Erhalt des schlieBlichen Holzformprodukts. so 
daB die Dichte der so erhaltenen Holzformpro- 
dukte durchwegs gleichrrdBig ist; 

dadurch gekennzeichnet, daft 

in dem Mischschritt ferner wenigstens eine 
Komponente aus einer Zusammensetzung 
eines wasserabstoBenden Mrttels und 
einer Zusammensetzung eines Oberfia- 
chensch mi er mrttels zugageben wird. und 
in dem Schritt der DurchfOhrung der HeiB- 
formpressung in einer erst en Stufe der 
Kompression der Druckdes Rohmaterials 
B1 in dem tiefgezogenen Bereich auf 
einem Wert gehalten wind, der unterhaib 
desjenigen des angrenzenden Rohmateri- 
als B1 liegt, so daB QberschOssige Holzfa- 
sern, die um den tiefgezogenen Bereich 
der Form herum voriiegen, in den tiefgezo- 
genen Bereich f OeBen. 

2. Verfahren nach Anspruch 1, wobei in dem Form- 
schritt (3) das Produkt derart gebildet wird, daB es 
einen verdickten Bereich besitzt, der sich um des- 
sen gesamten Umfang erstreckt 
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3. Verfahren nach Anspruch 1 , wobei in dem Form- 
schritt (3) der Umfangsbereich derart geformt wird, 
daB er eine grOBere Dicke als jeder zentrale 
Bereich des Produkls besitzt 

4. Verfahren nach Anspruch 1, wobei in dem Misch- 
schritt (1) die Bindemittelzusammensetzung ein 
synthetisches Harz umfaBt. 

5. Verfahren nach Anspruch 4, wobei cfie Bindemittel- 
zusammensetzung wenigstens ein thermopJasti- 
sches Harz oder ein warmehartbares Harz 
aufweist 

6. Verfahren nach Anspruch 5, wobei das thermopta- 
stische Harz ein Chromanharz umfaBt 

7. Verfahren nach Anspruch 5, wobei das warmehart- 
bare Harz wenigstens ein Phenolharz oder einen 
Harnstoff aufweist. 

8. Verfahren nach Anspruch 1 , wobei in dem Misch- 
schritt (1) die Zusammensetzung des wasserab- 
weisenden Mittels eine aliphatische 
Kohlenwasserstoffzusammensetzung aufweist 

9. Verfahren nach Anspruch 8. wobei die aliphatische 
Kohlenwasserstoffzusammensetzung ein Paraffin 
umfaBt. 

10. Verfahren nach Anspruch 1. wobei in dem Form- 
schrrtt (3) der tiefgezogene Bereich derart geformt 
wird, daB er wenigstens einen Vorsprung aufweist, 
der sich gegenuber den weiteren Bereichen des 
Holzformprodukts, die an dem Vorsprung angren- 
z en, nach auBen erstreckt. 

11. Verfahren nach Anspruch 10, wobei in dem Form- 
schritt (3) das Holzformprodukt derart gebildet wird, 
daB es eine TOrverWeidung aufweist und der Vor- 
sprung derart geformt wird, daB er eine ArmstOtze 
der TOrverWeidung aufweist 

Revendications 

1. Un proc6de de production d'un produit de bois 
moule comprenant des f tores de bois, ledrt produit 
de bois moule comprenant interieurement des par- 
ties cf 6paisseur variable, dans fequel au moins 
Tune des parties comprend une partie emboutie et 
ledit produit moule posskJe une densite sensible- 
ment unrforme, ce proc6de comprenant ies etapes 
de: 

1 ) melange des fibres do bois avec une compo- 
sition de liant de fegon a former un materiau 
brutBI : 

2) introduction dudit materiau brut B1 dans un 



moule de forme et 

3) realisation d'un moulage par compression a 
chaud pour produire un produit de bois moule 
final de sorte que la densite des produits dc 
5 bois moule ainsi obtenus sort totalement uni- 

forme ; 

caracteris6 en ce que 

- dans ladrte etape de melange au moins 
10 une composition d'agent dlmpermeabili- 

sation et une composition de tubrification 
de surface est on outre ajoutee ; 
dans ladite elape de moulage par com- 
pression a chaud, dans une premiere 
is §tape de compression, la pression exercee 

sur le materiau brut B1 dans ladite partie 
emboutie est maintenue a une valeur inf e- 
rieure a ceile du materiau B1 adjacent de 
sorte que Ies fibres de bois en exc&s exis- 
20 tant autour de la partie emboutie du moule 

passent dans la partie emboutie. 

2. Un proc6de selon la revendication 1, dans lequel 
dans ladite &ape de moulage (3), le produit est 

25 moule pour presenter une partie plus epaisse 
s'6tendant sur rensemble de sa peripherie exte- 
rieure. 

3. Un proc&Je selon la revendication 1, dans lequel 
30 dans ladite etape de moulage (3), ladite partie peri- 

pherique est moulee pour presenter une ^paisseur 
superieure a une partie centrale quelconque du 
produit 

35 4. Un proc6de selon la revendication 1 dans lequel, 
dans ladite 6tape de melange (1) la composition de 
liant comprend une resine synth&ique. 

5. Un proc&Je selon la revendication 4, dans lequel la 
40 composition de liant comprend au moins une r6sine 

thermoplastique et une resine thermodurcissable. 

6. Un proc£de selon la revendication 5, dans lequel 
ladite resine thermoplastique comprend une resine 

45 de chromane. 

7. Un precede selon la revendication 5, dans lequel 
ladite resine thermodurcissable comprend an 
moins une resine phenolique et une uree. 

50 

8. Un procede selon la revendication 1 dans lequel, 
dans ladite 6tape de melange (1) la composition 
d'agent hydrofuge comprend une composition 
cThydrocarbure aliphatique. 

55 

9. Un proc6d6 selon la revendication 8. dans lequel 
ladite composition d'hydrocarbure aliphatique com- 
prend une paraff ine. 
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10. Un procede selon la revendtcation 1 dans lequel, 
dans ladite 6tape de moulage (3) la parte emboutie 
comprend au moins une saillie s'etendant vers 
I'exterieur d partir d'autres parties dudit prcxluit de 
bois mould adjacentes d ladite saillie. 5 

11. Un procede selon la revendication 10 dans lequel, 
dans ladite etape de moulage (3) ledit produrt de 
bots mould consiste en un panneau de porte et la 
saillie constitue un accoudoir dudit panneau de 10 
porte. 
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FIG. 14 
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